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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 02 May 2007 . 
2a)S This action is FINAL. 2b)Q This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [g| Claim(s) 1-13.16.19-35.38.41-58.61 and 64-71 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) IEI Claim(s) 1-13. 16. 19-35. 38. 41-58. 61 and 64-71 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Response to Amendment 
Claim Objections 

1 . Claim 1 is objected to because of the following informalities: "in a pattern" on line 
4 should be -in patterns- to match with "two or more" on line 3; and "are" on line 5 
should be -is- to match with "at least one" on line 4. 

In the same manner, claim 46 is objected to as "in a pattern" on line 4 should be - 
-in patterns- to match with "two or more" on line 3. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-2, 9, 11-13, 19 and 24, 31, 33-35, 41 and 46-47, 54, 56-58, 64 and 69- 
71 are rejected under 35 U.S.C. 102(b) as being anticipated by Kondoh et al. US 
5,448,114 (provided by applicant). 

Re claims 1 and 46, the Kondoh et al. reference discloses a die comprising: 

(providing) a substrate 1 ; and 

(forming) two or more different type of pillar structures^ and 4 formed over the 
substrate 1 in patterns (figs. 1-4, e.g.); 

at least one of the two or more different types of pillar structures is bi-layer 
having a lower high-melting-point non-solder portion 5^3 and an upper solder-material 
portion 54 over and in substantial contact with only an upper surface of the lower high- 
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melting-point non-solder portion 53 (fig. 1 1 ); wherein the lower high-melting-point non- 
solder portion 53 does not melt during a reflow process to form the two or more different 
types of pillar structures. 

Re claims 2, 24 and 47, wherein at least one of the two or more different types of 
pillar structures has a rectangular shape, a round shape, a ring shape, a wall-like shape 
or a spline shape (figs. 2 or 7, a side of element 3 or the square shape of element 4 is 
considered as a special rectangular with the two consecutive equal sides; or round 
shape, col. 10, lines 57-58, e.g.). 

Re claims 9, 31 and 54, the pillar structure pattern includes 2 rows and 2 
columns, fig. 2. 

Re claims 11-13, 33-35 and 56-58, the one pillar structure 3 is wall-shaped pillar 
structure forming a square, fig. 2. 

Re claims 19, 41 and 64, a lower copper layer 53 and an overlying reflowed 
solder layer 54, the solder layer being comprised of 60 % tin and 40 % lead (col. 14, 
lines 16-33). 

Re claims 69-71, the lower lead-free portion 53 is comprised of copper (col. 14, 
lines 26 and 52). 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 3-8, 1 0, 16, 20-23 and 25-30, 32, 38, 42-45 and 48-53, 55, 61 , 65-68 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Kondoh et al. as applied to 
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claims 1-2, 9, 11-13, 19 and 24, 31, 33-35, 41 and 46-47, 54, 56-58, 64 and 69-71 
above, and further in view of Lee et al. US 6,642,136 B1 and the following reasons. 

The Kondoh et al. reference discloses substantially all of the invention. Although 
it discloses "the bump 4 is approximately 100 micron square and 50 micron high, and 
the wall member 3 is approximately 300 micron wide and 50 micron high" (col. 9, lines 
40-42), "the size of the chip is approximately 6 mm square and the number of pads is 
approximately 40. Therefore, the contact area of the bump is approximately 0.4 mm 2 
and that of the wall is approximately 4.0 mm 2 " (col. 10, lines 3-7, e.g.); it does not 
disclose the length, width, height and distance apart of each of the bumps nor the 
diameter of the sound pillar structure as claimed in claims 3-8, 10, 21-22 and 25-30, 32, 
43-44 and 48-53, 55, 66-67. However, one of ordinary skill in the art would have 
been led to the recited dimensions through routine experimentation to 
achieve desired device dimensions and associated device properties and 
desired device density on the finished wafer. Applicant has not disclosed that the 
dimensions are for a particular unobvious purpose, produce an unexpected result, or 
are otherwise critical, and it appears prima facie that the process would possess utility 
using another dimension. Indeed, it has been held that mere dimensional limitations are 
prima facie obvious absent a disclosure that the limitations are for a particular 
unobvious purpose, produce an unexpected result, or are otherwise critical. See, for 
example, In re Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 
F.2d 1048, 189 USPQ 143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 
1338, 220 USPQ 777 (Fed. Cir. 1984), cert. denied,*469 U.S. 830, 225 USPQ 232 
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(1984); In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). See also MPEP 
2144.04(IV)(B). 

Re claims 16, 38 and 61, the Kondoh et al. reference discloses (col. 14, line 52) 
"barrier layer 53 made of nickel, copper, or palladium". The Lee et al. reference 
discloses a lower lead free portion 54 of a solder bump made of copper coated with 
nickel 56 and covered with solder 58 (fig. 8). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide the lower lead-free portion 
of copper coated with nickel of Lee et al. because the structure and method of Lee et al. 
would provide the structure and method of Kondoh with "high-pillar solder bump that 
sustains a high stand-off of the complete solder bump while maintaining high bump 
reliability and minimizing damage caused by mismatching or thermal stress factors 
between the interfacing surface" (Lee et al.'s col. 2, lines 19-23). 

Re claims 20, 42 and 65, the Kondoh et al. reference discloses the solder layer 
being comprised of 60 % tin and 40 % lead (col. 14, lines 28-29), "combination of the 
first supporting layer and second supporting layer is not restricted to the above 
combination" (col. 15, lines 1-6). Choice of the solder layer being consisting of about 63 
% tin and 37 % lead or 1 00 % tin would have been a matter of routine optimization 
because the ratio of material in a layer are known to affect device properties and would 
depend on the desired device density on the finished wafer and the desired device 
characteristics. One of ordinary skill in the art would have been led to the recited ratio 
through routine experimentation to achieve desired deposition and reaction rates. 
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Re claims 23, 45 and 68, the Kondoh et al. reference discloses "when the 
semiconductor device is a high frequency element, using the electrode 7 as a ground 
line provides a shielding effect" or "since the active area is isolated from the outside 
world by the chip itself, circuit board, and wall member, especially when the 
semiconductor device is a high-frequency element, the electrical shielding effect can be 
expected", col. 9, lines 27-29 and lines 50-53. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to use the shield of Kondoh et 
al. in Surface Acoustic Wave device and in MEM device because the shield would 
proved the Surface Acoustic Wave device or MEM device with proper shielding effect as 
taught by Kondoh et al. 

Response to Arguments 

5. Applicant's arguments with respect to all claims have been considered but are 
moot in view of the new ground(s) of rejection. 

6. Note: In response to applicant's argument on the materials of elements 3 and 4, 
applicant is directed to Kondoh et al.'s col. 10, lines 55-65, col. 12, lines 4-22 and col. 
14 for Kondoh et al.'s explanation of "reflow" condition of formed materials wherein the 
claimed structure is held in between the two reflows. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh V. Pham whose telephone number is 571-272- 
1866. The examiner can normally be reached on M-T (6:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



06/05/2007 




MATTHEW SMITH 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



